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ATC AAG TO3 OTA Ao: rrr ATT Tu: err CTT TIT crc m 

1: met Jys trp val Uir ^he ile aer leu Jeu phc leu phe ser i-er 

-20 -13 . .^Q 

on- TAT to: AGG OCT G113 TIT OTT CGA GAT 0^ 
Id ala tyr ser arg gly val phe arg arg asp ala liis lys ser glu 

.1 

GTT OCT CAT OX TTT AAA GAT TIG G3.\ GAA GAA y\A^^ 
31: val ala liis arg phe lys asp leu gly glu . giu asn plie lys ala 

TrccrcTiCATrocx:TrroCTCACTATCiTGr«:c^ 

46l leu val leu ile ala phe ala gbi t\T leu gin glii cys pro plie 

a\A GAT CAT GTA .^.^A TTA GIG AM a\A GTA ACT GAA TIT OCA .'\AA 
61: glu asp his val lys leu \'al asn glu val Uir g)u phe ala Iv-s 

ACA IGT GTT OJT GAT GAA ICA OCT a\\ AAT lUT GAC AAA V2A CTT 
le. Hit cys val ala asp glu ser ala glu asn c^-s asp lys ser leu 

CAT AOr CTT TFT OCA GAC AAA TTA TOC ACA Cn^ GQ\ ACT C 
91: his Uu- leu phe gly asp lys leu cys Uu" val ala thr leu arg 

GAA ADZ TAT OGT GAA ATG OCT GAC IQC IQX OCA AAA CAA GAA OCT 
106: giu llu lyi gly uwl ala a.^p cya cya ala ly^i gbi glu piu 

GAG AGA AAT GAA TOC TIC TIU CAA CAC AAA GAT GAC AAC Q'A MC 
12h glu arg asn gju cys phe leu gin liis lys asp asp asn pro asn 

CIC CCC OoA TTC GK5 AGA OCA G\G GTT QAT GIG ATC TOC ACT GCF 
136 leu pro arg leu x-al arg pro glu val asp - \:al niel c) s Uu* ala 

TIT CAT GAC AAT GAA G-\G ACA TIT TIG AAA AAA TAC TfA TAT GAA 
L31: phe liis asp asn glu glu ihr phe leu lys lys ijT leu t}T gla 

ATT OOC AGA AGA CAT OCT TAC TFT TAT ar CLX; GAA aU CVT TIC 
166 ile ala aig aig liis pro 1\t phe tyi i\la pro glu leu leu ])hc 

1^1 
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^'J 

o)AB^mm.^^ RNA 

^ « RNA ; ■ 

(2) pre-HSA cDNA PCR mi-Ti^ 
tSige^^^HSASHS'^S'j^jf^iJ, ^it^ltl: 

m^l: 5'CGGAATTCTTATAAGCCTAAGGCAGC 3' 

? I ti 2 : 5 'CGGGATCC ACCATG AAGTGGGTAACCTTTAnrCC 3 ' 

vmm^A^fBmmi^^ rna ^^t^-^^AjfiLvtSMe 

pre-HSA cDNA , 

(3) ^t4}jt6^^H 5'>^ BamHl ATG ;2:rB]JiAT-^ 
Kozak m^i 5'CCACC3', ymmmm^^±^^^%^-' EcoRla i^L 

HSA ^£EM^^#^i§: ( Pichia pastoris ) ^^m^ 
pPKQ-HSA m^^'. 
m PUC19-HSA %m>W^ pre-HSA SHitl^ffl Bamifl fq £co/?I 

wmmy, \ ^m^im^^t^-^. ^mmi%'^m^, 2Kb m 

pre-HSA S@0i|^itl5-%ffi;fg(5)^^J6<J pPIC3.5K ^j^fJi^jiJ^, $f 
^£.co// TGI ii^il^iffljifi, -^^^PM^M^Wi^PS'l^^^. ^ffl 
Mi^^?!fe$!l#>^|i^ DNA . pJx%m.m. DNA ffi BamHl m EcoRl 

!^&it,mm.m^ ppkq-hsa . 

(2)^ii;^3gt pPIC9-HSA pPlC9k-HSA m^^m 
?l<^3: 

5' CGCTCGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3' 
3 fq?|t) I hk PUC19-HSA ± PCR HSA cDNA >tl5. 0& 

mppic9mmm^> mit E.coii tg\ m^i^^mm. '^^m^^nnm 
xhom EcoRmmmta^^^Mm.m^ ppic9-hsa , 

It^^DNA , 5'AOXl primer ^ 3'AOXl primer (Invitrogen ) , 

m^Mmm!)^ hsa cdna m^mL i^m^E.^^^^iEm^mm 
mm^vEm ppic9-hsa m^m Bamm^ EcoRimm^m^-^ 
HSA mmn^, ^mmm^^ ppic9-hsa mm.m Bamm^ EcoRim 
•a#iaiiiic^HSASsM-i5. -"^ mmmmm^ ppic9k mn.m^, m 



mmmmi'^mM. dna , pm^m dna m xhom EcoRmm^!^ 

^t#Jl^aM3^ pPIC9k-HSA . 

ommmi ppkq-hsa ^^^^m^mm gsi i5(his4Mut *) 

'Ji^^mmmm^J^n pPKQ-HSA pPIC9k-HSA ^ San^ 

Bgnm^i^^it. mem^m ppic3.5k m ppic9k i^^mi^imm^ 
tt^fc, m/m.wiihm^mmm=i'^mM. mm invitrogen. picwa 

Expression Kit Instruction Manual (Version E):^-^^$$4t QSl 15 iffl 

m, '^^^-^'^mn^}^ GAis m YPD w-m, m^|slG418iit1iw'pg 

^^m, i± MD ^4S.^iiE his4^S^^^f GS115/HSA m^K^m 

S1B119. ^-n.^lifc 

(4) aiI:^H pichia pastoris GSI 15/HSA SlBl 19 *5|c^J5S6<J^ii 
>l^jrfiil±i6^ GS115/HSA S^fliffl^ej^^ 3mi yPD 30 X: 

300rpmig#a^.:^l,:^0.2%- 0.5«/ot$#MJ^|^ 50ml BMGY,30 X:. 
BOOrpm tg#M OD^oo 4-7 . 15ml -^Epg^fi^] EMMY 

^^m^, g 20-30 lCM«#i##, ^24hrj]fl¥^5lJ0.5ml/L ^ 
0^W> 4 iC^-iLn ±?tj!]nA PMSF M ImM , - 20 

^ii HSA 

(l)+^^f*iS 

^# 2L |^4fflfle;5ffittg^i=-* 10KDa-50KDa 

6<]t^^f*ittl^£-fft^ 50KDa ^^km^^^mi 0.2L 
HSAl|jc$^95 %; 

(2mfe??fe*g^S?g*5 50 'Ci^ia/s. ^JDA 3 "/.f^tt;^^ 732 
{3)pharose i^TRft:^^ 
(NH4)2S04^^61) Phenyl-Sepharose a, ±#^ffl¥«?Sgt'^Mm* 

m OD28o<o.oi ysg^cfflTKM, t|5cmffl^X^5fe^65 hsa ^3. il^^jib 

95%; ^ 

®^ HSA ^^?^tA;jfiL?» - Sepharose $!|#: ^ 1 ^;f=ff ^^5^^ 
mi^nSArm- Sepharose l^i HSA . iitttbyg;^^ HSA 
J^^eJAitxm^#, ^ij^XS^^g 1993,9(1)69-73]^^;!^^ HSA 
•mWi^rimVl^m . m^mmM^f Sepharose; 

®m,7mmmitmmi^^WLmm^ hsa •^mmm^m. 

(5) igiiird*fc 

m^^m.^. ^vm^m> 99%6<jhsa , b\^^> 9z %• 



M&jsm HSA mmM^if^m=\'mm^\ hsa #p°p. 
-^m=i'mm^ \ pm-:h-^^m^ cgmccno0349 . 



AJfartS^fi ( Human -Serum Albumin , HSA ) J1jId.^4iS:|| 

^thrmiiJfi^j^Ajc, jPHfflSEi:*aifflfla$-'J# hsa iR^-^Ajfiia?, 
HSA., w^±mm^ m^mmm^ykWL%ikfm^mmi2]p\, 

( Goodey,A.R.,TIBTECH 1993,8(1 1 ):430-433 ) A^tf S^ii HSA 
6*]*^*BflfelllS6«]7 %, mA^B-i'HSA'^^Am-ri^Jl. 

HSA^s^^^fpxik^^-fW^iil: 

1 ^j]&f^^^, S^**V»Jt, -fiLAL ( Linulus 

Amoebocyte Lysate ) W^'^'k^. ^^^'^ti ti^^Ri HSA 

( Pichiapastoris ) fi^^^^^ilUflfi^h^^'^J, Aill^E^ 
;b#>)<*?Ji^^^i^J^^1i'(^[PrevaU, W.D. et al. ,1994 US Pat.5330901 
Ohmura, T. et.al., 1995, US Pat. 5440018 Ohda,T.et.al.,1997 US 
Pat.5612197 Sreekrishna .K.et.al. 1998,US Pat.5707828]^^ HSA ^ 

mmmmmiMyKW^wmi^ hsa . mmipm^mMt'j^^. 
imxz:mmmmf3^ hsa . 

DNA -^fijcis^ij^. Kienow n^^^mmm^jj^^mMWi^ 

^GIBCOBRL ^^pp'p. pPlC9, Pichiapasloris GSl 1 5{his4Mut*) 
^ Invitrogen ^ p"p , DNA If J/iJ iij ^iS^J P Trizol RNA ^ Jli^ 
M-M.^'-i^ Piomega YNB ( W/O amino acid ) DIFCO ^ 



I 



^HBTrizoiRNA i^^m\±mm^m, )A^mxmj^fmm^^ 

RNA ; 

2. pre-HSA cDNA -^JSKIP PCR ^^^hrig 

^ I tl 1 : 5 'CGG AATTCTTATAAGCCTAAGGC AGC 3 ' 

5 1 2 : 5 'CGGGATCCACCATG AAGTGGGTAACCTTTATTTCC 3 ' 

vmm&iXM-&mm.^^ rna ^m^, mm dna ^m^m±mw&=i 

iiii^ltl 1 ?P5|t). 2 S$t^-^fl!cAjflL^S^S pre-HSA 

cDNA . 

3. PCR-^^pre-HSAcDNA ^iJ.^iiE 

mn klenow ^-^SI^t^^fflT^^. J|#(E]i|icfi^ PCR/^i|^ffl klenow 
^t^S-^SS^h^. SJ/^iJ^lHliBc^h^rtl. ^^h^6<J PGR Sma\ 

DNA , fmi^^ DNA ffl EcoRl X5^Sl^^a^^SiliS^J^ 

^ PUC19-HSA . mj^^m PUC19 ^i*:±5l«^-W40 Wl , iO^ 
pre-HSA MSffij^^iJ. ^m*gB^iE5ftJ^ ^'Ji5itBl#)^!i!lJ^^^^P5i'l^ 
^'J. ^^#5'J-^;f^'J^^^HSAS@S:4^-liSc6<):^im. i?^iJ6<]^ 
^J^tl^^^^.-fSmS^jy^'J-^^^HSA^^-ifC. pre-HSA ^ 
^^Mai?^'Ji)iLSl 1 (pre-HSA ^^^gSlf^'J). 

4 . 0ft^^SH 5'^^— BamHl li,^., 5amM {i,^.-^ ATG t. 
rH]^-Kozak/f3^ij5'-CCACC-3', jiiSJ 2 ( t^jg pre-HSA cDNA 5' 
^ Kozak ) . ym%tm±^^=!-^- EcoRl^^^, 3 
( pre-HSA cDNA V^^^ ) . 

K Sm^jiJ^3^pPKQ.HSA6^t£)3t: 
PUC19-HSA %m.m'i^'¥ pre-HSA BamHi jffl £co/?I 

^si^T. 1 %mt^^it^%, ^mmin.^^^. m^a 2Kb e^j 

pre-HSA Siai£ii|3c>M5, -^ffl;ffiIW16|^6<J pPIC3.5K ^iii^^^ci^J^, 
f^4t £.co// TGI ^^^.ifflM, ^^M=^#«^;t&!^i^P0tt:^^. ^ 

mnmm'}ku^mn dna . ^^t^j^^^i dna m samm ^ ecor\ 

■a^^itl m.m.mk pPKQ-HSA . 

2 . ^^mi pPIC9-HSA pPlC9k-HSA 6*Jt^jg 
i^it5l#j3: 

5' CGCTCGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3' 
m^\^ 3 fP^ltJ 1 hk PUC19-HSA ± PGR HSA cDNA @& 



6^ ppic9 mii^^i, ^itE-coii TG\ m^i^Mm. ^.^mrP^nM 

Xhom EcoRmm^^^':^^MiM.^n. pP1C9-HSA , 

DNA , 5'AOXl primer fq 3' AOXl primer (Invitrogen ) , 

'M^mimm hsa cdna m^^n. i^^^s.^^%ikiEmm^ 

i^Wl^msL^ pPIC9-HSA BamHim EcoRim^^®i^^ 

m^^i DNA , Bfnmu DNA m xhom EcoRmm^^^nmimn. 

pPlC9k-HSA . 

3 > mm.J^^ pPKQ-HSA ^^t^^^Ummm GSI 15(his4Mut *) 
^^M^^it^i^ pPKQ-HSA pPlC9k.HSA ^ pPlC3.5K 
^pPIC9K^0^m^, rt'^G418^AtiaiiI, rT 

m-^itmm^^^mmmm^^^'itmmi g418 ^tft^mtt 



m. iiiiik^i':JiiiiiG4i8^i4iifj^di^iw)ss^m^e^s*aifflj8fl. m 
n'^m&^M.iKmm. '}^^]^&iim.m.mitmm ppkq-hsa 

pPIC9k-HSA m Sam Bgnimm^,^^. ^H'^^m pPlC3.5k 

ppic9k n^mm^m,-^it, m'n.iM^^^^^mm=f^m7K^, 

Invitrogen, Pichia Expression Kit Instruction Manual (Version E);^ 

G41 8 ifi^mm^m,i± MD ^^mvt his+^M^# GSllS/HSA 
S^IiSIt S1B119. 

4, M^iSH Pichia pastoris GS\]5fHSA'S\B] 19 ^m^^^it 
mf^iki^^ GSllS/HSA nmmmt^^ 3ml YPD iSj^f , 30 "C 
300rpm 0.2% - 0.5%J^^+fl:l^# 50ml BMGY,30 'C , 

300rpm ODeoo 4-7 ,^'L^\\^mMi^Mf 15ml ^^#6^] BMMY 

^nm^P, g 20-30 -CMJ^^^iS^, 4|24hrj!]P¥S^S0.5m!/L. ^ 
fl>tm#, ^5 4 TC^^C^, ±?tj[)PA PMSF M ImM , - 20 XDJf^^. 20ml 
±vt?S^5 10 % SDS-PAGE^^}:, 

67KDa^<>A^B^S^^, jlP@4. ( SDS-PAGE HSA 6^^^ ) . 
(I:24hr ^^M,n:48hr:^^?t, II1:LMW ^fi^Tit ) Westen-blot ^ 

*jfiiEp;3^iit HSA ^m^Wi-m^±mm^ hsa 

#, tarns. { 'Xm^'^m^ hsa ) (l: t^^ft HSA<500ug/ml. II: 
HSA300ug/ml , III: HSAlOOug/ml.IV: HSA50ug/ml , 
V-VIl:48hr ) . HSA j^m\^mm 6 .{W'S'^m^ HSA 



^m. -^^ 2 ^^mm^ HSA tm^^i'a nomg/L . ma^^ 
BMMY ^immmi^if^^, ^mmmi^k^mmm, hsa 

HSA 6*l^^|iB>ffc 
HSA ^^^itit^^^^^^a, i^i^^^^^mi US. Pat. 

5440018. US Pat. 5369020]. fi5inasam«ie^m^^^^^5a^;f^ 

^fi^i*^ HSA . 

1 V ^^mm 

2L ife^^;^^#;^^?g|^^ifflJ3e^. ffl^g^i^* lOKDa-SOKDa 
m^^mmm^i!^=f' SOKOa 6<].^;^^<5£?j!^^i!j 0.2L ?j!;^5^ 
HSAiBC$>95%; 

m^^M^50-Ci^jg^, jlpA3 % 732 ^Bjifel^JIg 

#?ia20 %(NH4)2S04^^6tlPhenyl-Sepharosea, ±#^^ 
HSA^e, i^^> 95%; 

0)^ HSA :^mmXstm - Sepharose fi^ilill^: ^ 1 . ff^W^m 
^ Wa^*§llt HSA - Sepharose im^ HSA . UiUm'^J^ HSA 
^^0>^Ai-fe:t[#^#, 1993,9(l)69-73]:^?£ 
HSA 5^^?g$tJ^#WtitJfil?f iiil^Xig-^^ Sepharose ±; 

yf" ^^Pft. l:J^»ftia6<JMfiiI$gpj^HSA . lH|i&^>98%- 

5 , mmi^& 

im^^rn^. wium> 99%^ hsa , m^m> 98 %• 

m&Jem HSA HSA #p=p. 

i^^:^m'jj-mm^ hsa ^2 10 % sds - page mf&^i^ m. 

m&^^m'j^^mm, ttl^^^ 99%, ^R^^T^^^^, mmz 
( SDS-PAGE '^mt^it^ hsa ) , 



GS115/HSA-SIB119 , i^m^m^mm^^B^ Pichia pas tor is , 

1998 ^5^5 Bm=f "^w^^^m^^m^^^WM^^^} 

^>b" , CGMCC No 0349 . 

1 pre-HSA cDNA 

i^i^xmnmm, ^p^irizoi rna ^mm\±mm:fsm. hx 
ABmM^^^.^^ RNA . mige^^M HSA mm y^u v^Bn, 

mf^m ( Primer ) $nT: 

1: 5' CGCAATTCTTATAAGCCTAACGCAGC 3' 
51 #J 2: 5' CGGGATCCACCATGAACTGGGTAACCTTTATTTCC 3' 

\;x^mmxmmmm.^^ rna ^m^, pgr 

pre-HSA cDNA. PGR ^Jf^^,?.#BS:x:M ( Scharf S. J., In PGR 
protocol: A Guide to Method and Application, 2nd ed. New York, 
Academic Press, USA 1990 ) itfj. 5,f^^i^^3: 

94 "C'^-li 45 

SSXil^l^^l'. 

72 'CjiW 1 ^ 30 jg!;, 

±t4o^tii5F, ft;5 72*'C'B(iiaio^#i'. pcj^rm^i %mm%w^ 

^mmvEJs, m/nV5t^mm^, % Baam , EcoRl ^ 

PCR^I^. 

klenow ^^6Sjt#^ffl:^'?i. PGR klenow 

^^6^PUC19i5^$:^^i^J$. ^J^&/ijii^,?.$PT: 



PUC19 ( Smal^ ) lul 

5 X3^j^ig}.|i>{5 3ul 

T4 DNA iit^if (lu/ul) 1. 5ul 

Sman\\il\i\) 0. 5ul 

PGR ^h^T^i^^ 5ul 

HiO 4ul 



u:A±M-^i^ 21 'cm^ 5 /J^B^f. mw^t^r^mvc E. con TGI 

DNA . ^;ft#Ma DNA m BamHl m EcoRl m^m^^'^^^m^m^ 
PUC19-HSA . 

"^mm 2 ^'ikmm. ppkq-hsa 

m PUC19-HSA ^^mW'^ pre-HSA SlS>i-|5:ffl BamHl ^co^I 



T: 

pPIC3. SKUaiffM, £coSl^) lul 

5 ^T^^mWm 3ul 

T4 DNA iiJ^pdu/ul) 1. 5ul 

pre-HSA 3ul 

H:0 6. 5ul 



2ix:mM s /jNHt. pm^^mr'^mit e. con tgi 

DNA . m%mi DNA m Bamm. £co^I 5R^-^^^^#S^J^^ 
pPKQ-HSA . 

^Sfi^J 3 MitB^ PPIC9K-HSA Wt^jt 

3 : 5' CGCTCCAGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3' 
ffl?l#J 3 ^P?|tl 1 ( jAL3i5fi£^!j 1 )hX PUC19-HSA ± PGR rtt HSA cDNA 

ri^^j^^PfHl^^iJ 1 . m/m.m^^W\^ pgr J^J^, ^ Xhol 
il^lHli&,^^|^@|^6<J PPIC9 J^*i3^}^.^J^^#|f|^fiF!j 2 . 

j^j^j^^Mf^ £ c^.// TGI m^^Mu, %^mr^^nm^^mm 

tt^lt. 7f^fflii^^iiS?i$'J#J^e DNA .m%l^m. DNA ffl JAoI jfP J-coJ?! 
3Kg|^W^^Smm PPIC9-HSA . 

4 xho\ fp ^@i^t;!]>^^^6*im^^[t. ^mm^ 

$!l # DNA , ffi 5'AOXl primer ^ 3'AOXl primer 

( Invilrogen ) , PJ^SiEJ^Jgi HSA cDNA M^^Jf ^'J. iiJ/^T])*^ 
BS, Promega i!ll¥iS^J^^i#:^?fe. i^%-^^'^'^%^immmfM, 
WmBMlSM PPIC9-HSA ^m.m BamHi fP EcoRl m'iJl^n^-^ HSA 

DNA . m%]^^ DNA m Xhol ^P £coj?I ^XSS-^^^^fl:*!)^)^ 
pPIC9K-HSA , 

'^^i^^m^^itmm pPKO-HSA ^ pP1C9K-HSA ':^%\\m Sail pJc 
5^/11 SS^^Ii-ft, |slBtJ(^^i$ pPiC3. 5K fp pPiC9K J^i^i;f=|(ilBS^^ 

m/%^mh^^^mmf^m7\^^. ^ invitrogen ^m-k 

^^i^^ ( Invitrogen , Pichia Expression Kit Instruction 



ManuaKVersion E> ) $)J#GS115 %^^m^. ^±m^ Sug^^it 
^^^t, ^$f4fc^#:^: %H 1500V, 25uF, %S 2000 ^ 

m^trw^^mmi-^m^mM'b'^^, AtmuA o. somi vmr^ 

Imol/L lU|g@|, 30 'C^g-zhB^, ^nA 0. SmlYPD ( 10 g/L 

20 g/L MeS, 20g/L ®W) ^ 30 -Ci^iaa:^. ^H^-^ 
3i^'i:^*l^±?i, iDA 300ul ^®7Xfc?^m^. lOOul 
^mi^^ G418 6^ YPD G418 0. 5rag/ral. 1. Omg/ml, 

1. 5mg/ml ) . 30 X: 3 ~ 4 ^fiJsmm^^.^J^m ^^^vEhis^m 
M, 30 -C 2 ^isfi^Jffiti^ltBp^ Pfc/}ja pas tor JsCSU5/\iSA mm. 
^1="^ G418 YPD ^tfe±6<]P0tt^|t^'^A HSA ^@ 

Wf3^ii6^GS115/HSAl|ifl^^SlB119^JifiJ^# 3 ml YPDi^t=, 
30 -C 300 r/tnin ig^'f iSlpil^, 0. 2 %^^mMA-^ 50ml BMGY 

( 10 g/L 20 g/L Mfijf,, Q.i ummwmn^w^pne.o , 

13.4 g/L YNB. 4 X lO-^g/L ^tl^, 10 g/L ) fiti 250 mlJ|? 
#E4'. 30 X: 300 rpm OD..o^ 4-5 . -^U 5000 rpm 4 

min .»&^K)®^l5:jfl 15 ml BMMY( BMGY if" 10 g/L ■H'^figi:^^ 5 ml/L 
¥@?) 150ml 28 'C 300 rpm ^24 

/hB^^WD¥@l&j5ml/L.^:(£l2 , 24 , 36 , 48 . 96 /jNBt^#. 
4 -C 15000 rpm 10 rain jg, ±?f ^gpiJDA PMSF M ImM, ja[-20 

^J£0!J 6 HSA 6^:J^^ii6'(t 

1 . io; HSA tn:JfiL^6<J^t# ffl Img/ml 6tl HSA ( Sigma ) 

%±mmitM&T^,^.m^Mmm^. vM^m 3 img/mi 

2. JnlHSA-Sepharose ABM^mW i^.^, 
M^-. ^tlX^I^m, 1993, 9 (1): 69-73 )$iJ#^S-Sepharose 
4B mi^, i^m^&:}%in. HSA ^JtJfllfiffi 0. Imol/L pH7. 5 
^^fa, fflitt^-^##f!|4'?J 10 OD»o/ml . 40g JS^fl^J^g- 
Sepharose 4B itiJfwtfijfJDA 80ml i/t HSA iitjUlrt^'. S 4 'CiJ^^M^it 
^. ^^K^ffl 0. 5mol/L NaCl 3 i^SIAT, ^ HSA-Sepharose # 
fi^ leOml ^ 3. Img/ml ^S^lilitlrtfiU Iraol/L pH7. 4 Tris-HCl m 



Irt. PM^^^mm^'^W:'M=f- 0. 02 mol/L pH7. 2 e^^^M^Jg ( ^ 

3 , ^ii rHSA 6<};;c^%2Sc?!i!'J^:ar& VJ, 2%^^^ HSA titjfiivf 
6^3^5^3^J^fi)c^}!;)C^flJ , j^M'-^\^m^Wm HSA #p«p ( 50- 
500ug/ml )mWmph^ 5ul , 120V 2 - 3 /hB-fM^^li^llf Hgl. 

4 . ^-^^f J|*F 2L i^#^^fgffl?L^5 ( MWCO ) 

50000 m.Mm'¥^m%^mmM 0.21. ?oiin-m^^ik^^b%m 

^^f^, HSA-^S^ 1. 33mg/ml . lE]iBc^> 95 %, 

5. fl^fe iooini??fetS:^^yg[in*tvM5o-c;5i^i2^T^*p3. 0 5£^ 

6 , Phenyl-Sepharoseii7Ktt^^ ^i^m^'^^W. 
100ml tf^iPAKWiiS^PJ 20 HSA/(NHO>SO. ?tMA?i 
m^'¥-m^ Phenyl-Sepharose ft, ±#j5ffl 2 ^i^^s^mm^f&t, 

Witam^^m^m&H^m^m^mm, ^mm^m^mu hsa . 

■^M^t^^B^, *5Phenyl-Sepharose HSA i^'ffcjfi 10 >f^, [HJitJt 
Mil 90%. 

7 , :fe^.^fPjl|ffiiE'(t 5iL7X^^/T^4t HSA ilf 20ml M 
0. Olmol/L , pH7. 2 mmm^i^m ( ^ O. 9%i['tt:^ ) iitlf . HSA ^ 

- Sepharose 4B mU^i^J^VJ. 0. Imol/L pH2. 6 ^ Gly- 
HCUIH^?^^- 2mol/lfMn.mW^ 0. Olmol/L pH7. 2 tKji^St^H'?^ - 

0. 9%ic^^ft?5t-^, ^^mn'^m^ hsa ( 251111 ) isx hsa 

fPtt, ffliit/T?S?jfc.l^ttl^— HSA lilt. itkHSA^ygSDS-PAGE ^^ac^t^m 
^M^ — x^fnajfe^ffl 0. Imol/L pH2.6Gly-HCl *1J4'?S- 
3mol/L?r,mM^^ 0. Olmol/L pH7. 2 SlSt^l^?^- 0. 9%Uit^mm 
n^, HSA |£]i&i^ 98% 

8 . ^m^^ ^^am^Mt^^Bi^ ( 30ral ) *5 MWCO ^ 10000 
ii:a^ine6<]/hSySizitlJ3Jilfc. HSA IH]i]j(i^> 95 % . 

9 , M^i^m'^'m MSkiHfiti HSA ?#?gE$}t{f>i^^=f#JiJ 

HSA o 
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TIT OCT AAA AGG TAT AAA GOC 
181: phe ala lya arg tyr lys ' aJa 

OCr GAT AAA OCF OCC IOC CIQ 
!%■ alfl asp lya ala ala cys leu 

GAT a\A 033 AAC .CFF lUG 1CT 
211: asp glu gly lys ala ser ser 

ACT CIC C-W AAA TTT 01\ GAA 
226c ser leu gin lys phe gly glu 

ocTT err: ctTt act: cao aga tvc 

241: ala arg leu ser gin arg phe 

102 AAG TTA AG\ CAT CFT 
256: ser lys leu val thr asp leu 

CAT OGA GAT CTG CIT GAA TUT 
271: his gly asp leu leu glu cys 

AAG TAT AlC TOT GAA AAT CAA 
235l lys t>T iie c)'s glu asu glii 

GAG TGC TUr GAA AAA OCT CIO 
201: glu cys cys glu lys pro leu 

GAA GTO GAA AAT GAT GAG ATO 
31fx glu val glu asn asp glu met 

OCT G\T TIT err GU -\Gr -VG 
331: ala asp phe val glu ser lys 

GCA A^G G^T GTC TIU TIG OOC 
346c ala lys asp val phe leu gly 

ACT, CAT QTT ^T TAC TTT GTT: 
361: arg his pro asp tyr ser \'al 

ACA TAT GAA ACC ACT CTA GAA 
37ql ihr tyr glu Uir ilu leu glu 

CAT GAA TGC TAT OCC AW GIG 
391: liis glu cys tyr ala lys \-al 



• •«• •«•«• • » 

• • • • 

• • 4» •••• • ' 

OCT TTT /\CA GAA IXjV TOC G\A OCT 
ala phe tlu glu cys cys gbi ala 

CCA AAG CIC OAT GAA CIT COG 
leu pro lyrv leu asp glu leu arg 

OOC XW G^G AG\ CIC AMJ IXJV OJO 
ala. lys glii aig leu iys cys ala 

AGA OCT AAA OCA TOG 0C^ GfA 

arg ala"' phe lys ala tip ala \-al 

CTT AAA aTf GAG TTT a*:A GA/\ GIT 
pro lys ala glu phe ala glu val 

AO: AAA GIC CAC AQj G-\A IOC IOC 
Ihr lys val his Uir glu cys cys. 

OCT GAT GAC AOG OCG GAC CTT OGC 
ala asp asp arg ala asp^ leu ala 

a\T TOG ATU ICC AOr AAA CIG AAG 
asp ser ile ser ser 1>'5 leu lys 

TIG GAA AAA TOC CAC TOC ATT GOC 
leu glu l)*s ser liis cys ile ala 

OCr OCT GAC TIG OCF 1C\ TIA OCF 
pro nia nsp leu pm ser leu al:i 

a\r GIT lUC AAd\ A.\C TAT OCF Q'\G 
asp \*al cys lys asn tyr ala glu 

ATO TTT. TIG TAT GVi TAT OCA AQ^ 
met phe leu tyr glu t>T ala ai:g 

GIG Cir. CRl CIT. AGA CTT ai" AAT, 
\'al leu leu leu arg leu ala lys 

AAG IOC lOr OCC OCT OCA GAT OIT- 
lys cys cys ala ala ala asp pro 

TIC CAF av\ TIT AAA CCF t:i F GIU 
phe asp glu plte lys pro leu val 



Si m 



GVi GAG CCr C^G AAT ITA-ATC AW CA\ AAJ lUF a\Q CVT 'HT QVG 
406: ftlu Rlu pro gin asn leu ile lys glii asn cys rIu leu phe glu 

CAO CTT OlA GAG TAC AAA TTT CAG AAT (IT; CTA TTA OTT (TrT TAC 
421: gin leu gly glu tyr lys phe gin asn ala leu leu val arg tyr 

AO: AAG AAA GTA CIT CAA GIG ICA /^C^ OZA ACT CTT GFA GAG GTC 
4jd thr lys lys val pro gin val ser Uir pro Uu" leu val glu vol 

TCA AGA AAC CTA GGA AAA CTG OX AOC AAA TUT TOT AAA CAT CCT 
451: ser ajg asn leu giy lys vsl gly aer lys cys cys lys liis pro 

GAA aiA AAA AGA ATU CCC TOT OCA GAA GAC TAT CTA TOC GIG GIC 
4(3d glu Qla \yz arg inel pro cyz ala glu asp t>T leu ser val \'al 

CIG AAC GAG TTA TGT GIG TIG CAT GAG AAA AO} CCA GTA AGT GAC 
4SI; leu asn gin leu cys val leu liis glu Ij-s ihr pro val ser asp 

AGA GIC AOC AAA TOC TCC ACA GAA TCT TIG GIG AAC AUG OG/V CCA 
49fi arg v;il thr lys cys cy% rhr glu 5;er leu val asn arg nrg pro 

to: TIT TC'V OCT CIG GW GIC GVT GV\ ;^JCA TAC GTT OGC X\:\ G\C 
511: cys phe ser ala leu glu \'al asp glu Ou- lyr x-al pro lys glu 

TTF AAT GCT GAA ACA TTC ACC TIC CAT 02A GAT ATA IGC ACA CTI' 
53Gl phe asn ala glu Uir phe llir phe his ala asp ile cys tlir leu 

TITT GAG AAG GAG AGA CAA AlC AAG AAA CAA ACT a^K CTT GIT GAG 
541: ser glu lys glu arg gin ile lys lys gin ihr ala leu \b\ gl\i 

CTT GIG AAA CAC AAG CCC AAC OCA ACA A.AA GAG CAA CTG /\AV OCT 
55d leu val lys liis lys pro lys ala Uu" lys glu gin leu i>-s ala 

GTT ATG GAT GAT TIC OCA OCT TIT GTA GAG AAG TOC TOC A.\G OCT 
571: val met asp asp phe ala ala phe val g]u lys cys cys lys ala 

GAC GAT AAG GAG ACC TOC TIT OIC GAG GAG OGT AAA AAA CTT OTT 
59S: asp asp lys glu Ihr cys phe ala glu glu gjy lys lys leu \ti1 

OCT OCA AGT CAA OCT OJO TTA GGC TTA lAA 
601: ala ala ser gbi ala ala leu gJy leu • 
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5' GGA TGC AOC ATC AAG TOG GTA /NO: TIT ATT TIT CTT CTT m J 
^ ^ met lys trp val Uir phe ile ser Ifeu leu phc 

^'""^I Koz.Tkscq. 



5'— CiOC TTA GOC TTA TAA GAA TIU CXI— 3* 
ala ieii gly leu • ^ 
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